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1. Introduction 

Zadeh [36] uncovered the concept of a fuzzy set in 1965, and Atanassov [1] introduced the 
intuitionistic fuzzy set, a generalized version of a fuzzy set, in 1986. After a decade, Florentin 
Smarandache [26-28] developed and studied a new branch of philosophy called “Neutrosophy". 
Smarandache [28] demonstrated that a neutrosophic set is a generalization of an intuitionistic fuzzy 
set. Just like an intuitionistic fuzzy set, a neutrosophic set assigns degrees of membership and non- 
membership to its elements. However, it incorporates an additional measure called the degree of 
indeterminacy to determine the level of membership. In a neutrosophic set, all three neutrosophic 
components are independent of one another, which is an important characteristic of the neutrosophic 
set. 

After Smarandache had brought the thought of neutrosophy, it was studied and taken ahead by 
many researchers [6, 30, 34, 35]. Due to its flexibility and effectiveness, neutrosophy is attracting 
researchers from various fields around the world, and it has proven to be useful not only in the 
development of science and technology but also in other areas. For example, Abdel-Basset et al. [3, 4] 
studied the applications of neutrosophic theory in several scientific fields, while Pramanik and Roy 
[23] analyzed the conflict between India and Pakistan over Jammu-Kashmir using neutrosophic game 
theory. Furthermore, researchers have applied neutrosophic theory to medical diagnosis [5, 15], 
decision-making problems [13, 22], image processing [16], and many other fields. 

In 2002, Smarandache [27] introduced the concept of neutrosophic topology on the non-standard 
interval, and Lupianez [18-20] subsequently investigated many properties of neutrosophic 
topological spaces. In 2012, Salama & Alblowi[29] revealed the idea of neutrosophic topological space 
as an extension of intuitionistic fuzzy topological space developed by D.Coker [10] in 1997. Salama et 
al.[32] later introduced the concept of neutrosophic continuous functions. In 2016, Karatas and 
Kuru[17] redefined single-valued neutrosophic set operations and examined important properties 
associated with neutrosophic topological spaces. Subsequently, various notions related to 
neutrosophic topological spaces were developed by numerous researchers [2, 11, 12, 14, 24, 25, 30, 31, 
33]. For instance, Al-Nafee et al. [8] utilized neutrosophic crisp points to construct separation axioms 
in neutrosophic crisp topological spaces and examined the relationships between them. In 2020, Ahu 
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and Ferhat [7] introduced the concept of neutrosophic pre-separation axioms in neutrosophic soft 
topological spaces and explored the connections among these separation axioms. Additionally, A. 
Mehmood et al. [21] developed and studied the neutrosophic soft p-separation axioms in 
neutrosophic soft topological spaces, while V. Amarendra Babu and J. Aswini [9] investigated 
separation axioms in supra neutrosophic crisp topological spaces in 2021. 

The primary objective of this article is to define and explore the separation axioms in 
neutrosophic topological spaces. Prior to that, we shall first investigate some properties of single- 
valued neutrosophic sets. Additionally, we shall define the subspace topology (relative topology) in 
a neutrosophic topological space and examine a few properties. 

The article is organized by conferring some basic notions in section 2. In section 3, we establish 
some results in connection with single-valued neutrosophic sets. We then define neutrosophic 
subspace with example and investigate some properties. In section 4, we define neutrosophic 
To, T,, Tz-spaces and study various properties. In section 5, we confer a conclusion. 


2. Preliminaries 

2.1. Definition: [26] Let X be the universe of discourse. A neutrosophic set A over X is defined as 
A = {(x, Ty (x), I4(X), F4(x)): x € X}, where the functions J,,J,,F, are real standard or non-standard 
subsets of ]~0,1t[, ie, Jy:X > ]70,1*[, Jg:X > ]70,1*[, Fy:X — J70,1*[ and 0< T(x) +I,(x) + 
Fy(x) < 3+. 

The neutrosophic set A is characterized by the truth-membership function J,, indeterminacy- 


membership function J,, falsehood-membership function F,. 


2.2. Definition: [35] Let X be the universe of discourse. A single-valued neutrosophic set A over X 
is defined as A = {(x,I4(x),I4(x), F4(x)): x € X}, where Jy,J,,F, are functions from X to [0,1] and 
0< T(x) + Iy(x) + Fa(x) S 3. 

The set of all single-valued neutrosophic sets over X is denoted by N(X). 


Throughout this article, a neutrosophic set (NS, for short) will mean a single-valued neutrosophic set. 


2.3. Definition: [17] Let A,B € N(X). Then 

(i) Uinclusion): If Iy(x) S Jp(x),Ig(x) = Jp (x), F4(x) = Fe(x) for all x € X then A is said to be a 
neutrosophic subset of B and which is denoted by A&B. 

(ii) (Equality): If AS B and BEA then A=B. 

(iii) (Intersection): The intersection of A and B, denoted by ANB, is defined as ANB = 
{(x,Ta(%) A Tp (x), Ja(%) V Ip (%), Fae) V Fe (x)): x € X}. 

(iv) (Union): The union of A and B, denoted by AUB, is defined as AUB = {{x,I4(x) Vv 
T(x), Ig(X) A Ip (X), Fae) A Fe (x)): x € X}. 

(v) (Complement): The complement of the NS A, denoted by A%, is defined as A° = {(x, F,(x), 1 — 
Ia (x), Ta(x)): x € X}. 

(vi) (Universal Set): If K(x) = 1,5,(x) =0,F,4(x) =0 for all xE€X then A is said to be 
neutrosophic universal set and which is denoted by X. 

(vii) (Empty Set): If J4(x) = 0,J,(x) = 1,F,(x) = 1 for all x € X then A is said to be neutrosophic 


empty set and which is denoted by @. 
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2.4, Definition: [29] Let {A;:i €A} S N(X), where A is an index set. Then 
(i) View Ai = {(% View Ta,(4), Nien Ja;), Nien Fa,(X)): x € Xf. 
(ii) Mies Ai = ((X, Nien Ta), View Ja,(%), Vien Fa,(X)): x € XF. 

2.5. Definition:[17] Let t S N(X). Then 7 is called a neutrosophic topology on X if 
(i) @ and X belong to Tt. 


(ii) Arbitrary union of neutrosophic sets in T isin T. 


(iii) Intersection of any two neutrosophic sets in T is in T. 

If t is a neutrosophic topology on X then the pair (X,T) is called a neutrosophic topological 
space (NTS, for short) over X. The members of t are called neutrosophic t-open sets (neutrosophic 
open sets or open sets, for short) in X. If for an NS A, A° € Tt then A is said to be a neutrosophic t- 
closed set (neutrosophic closed set or closed set, for short) in X. 


2.6. Definition: [24] Let N(X) be the set of all neutrosophic sets over X. An NS P= 
{(x, Ip (x), Ip (x), Fp(x)): x € X} is called a neutrosophic point (NP, for short) iff for any element y € 
X, Tp(y) = @,Ip(y) = 8, Fp(y) = y for y =x and Jp(y) = 0,Jp(y) = 1. Fp) = 1 for y #x, where 
0<a<s10<f<1,0<y<1. A neutrosophic point P = {(x,Jp(x),Ip(x), Fp(x)): x € X} will be 
denoted by xg. For the NP xg, x will be called its support. The complement of the NP xg¢7 
will be denoted by (%q,27)°. ANNS P = {(x, Jp(x), Jp (x), Fp(x)): x € X} is called a neutrosophic crisp 
point (NCP, for short) iff for any element y€X, Jp(v) = 1,Jp(y) = 0,F p(y) = 0 for y=x and 
Tp (y) = 0,Ip(y) = 1,Fp(y) =1 for y #x. 

2.7. Definition: [32] Let X and Y be two non-empty sets and f:X > Y be a function. Also let A € 
N(X) and B € N(Y). Then 

(i) Image of A under f is defined by f(A) = {(y, fa)0), GO), A — fA - Fa): y € V3, 


where FOG) = SUPAGH# EF ODF F710) 8 


0 if f"O)=9 
_ finffin(x):x Ef *O)} if ft) +o 
FO) = {5 ie ets 
(-f-F))0) = eee € f“*()} j a if ; 
(ii) Pre-image of B under f is defined by f~*(B) = {(x, f-* (Je) (x), f+ (Jp) (x), f-* (Fe) (x)): x € 


x} 


2.8. Theorem: [32] Let f:X > Y be a function. Also let A, A; € N(X),i€ 1] and B,B; € N(Y),j €J. 
Then the following hold. 

(i) Ay S Ap © f (Ax) S Ff (Az), By S Bo © f~1(B) S f-1(B2). 

(ii) AS f-*(f (A)) and if f is injective then A = f~*(f(A)). 

(iii) f-*(f (B)) S B andif f is surjective then f~*(f(B)) = B. 

(iv) f-*(U Bj) =U f-*(B;) and f~*(n Bj) =n f° (Bj). 

(v) f(U A;) =U f(A,), f(N Ai) SN f(A;) and if f is injective then f(N A;) =N f (Aj). 

(vi) f*@y) = By, f-*(7) = X. 

(vii) f(Gy) = by, f(X) =Y if f is surjective. 
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2.9. Definition: [33] Let f be a function from an NTS (X,t) to another NTS (Y,o). Then 


(i) f is called a neutrosophic continuous function if f~*(G) € t for all G € 0 then 

(ii) f is called a neutrosophic open function if f(G) € o forall G ET. 

(iii) f is called a neutrosophic closed function if f(G) is a neutrosophic closed set in Y for every 
neutrosophic closed set G in X. 

(iv) f is called a neutrosophic homeomorphism if the following three conditions hold: 
a. f isa bijective function. 
b. f is aneutrosophic continuous function. 


c. f+ isaneutrosophic continuous function. 


2.10. Definition:[24] Let (X,t) be a neutrosophic topological space. An NS A € V(X) is called a 
neutrosophic neighbourhood or simply neighbourhood (nhbd for short) of an NP xq, iff there 


exists an NS B € Tt such that xg 2, € BCA. 


2.11. Definition: [14] Let (X,t) be a neutrosophic topological space. A subcollection B of t is called 
a base for t iff for each A € T, there exists a subcollection {A;:i € A} © B such that A =U {A;:i EA}, 
where A is an index set. 


2.12. Definition:[14] Let (X,t) be a neutrosophic topological space and A € N(X). A collection C = 
{G,:A €A} of neutrosophic open sets of X is called a neutrosophic open cover (NOC, in short) of A 
if A CUjze, Gy. We then say C covers A. In particular, C is said to be a NOC of X iff X =Uye, G. 


Let C be a NOC of the NS A and C’€C. Then C’ is called a neutrosophic open subcover 
(NOSC, in short) of C if C’ covers A. 


2.13. Definition:[14] An NS A inan NTS (X,T) is said to be neutrosophic compact set iff every NOC 
of A has a finite NOSC. In particular, the space X is said to be neutrosophic compact space iff every 
NOC of X has a finite NOSC. 


3. Neutrosophic Subspaces 
In this section we try to establish some results related to single-valued neutrosophic sets. After 


that, we define neutrosophic subspace with example and then investigate some properties. 

3.1. Definition: Let X,Y be two crisp sets such that Y # @ and Y © X. We define Y = {(x,a,B,y):x € 
X}, where a=1,8 =0,y =0 if xEY and a=0,6 =1,y=1 if x € X\Y. The set of all single- 
valued neutrosophic sets over Y will be denoted by N(Y). 

3.2. Definition: Let X,Y be two crisp sets such that Y # @ and Y € X. Then foran NS A € NX), we 
define Aly = {(%, Tay), Jay), Fay): €X}, where Tyiy() = Ta), Jay) = 1a, Fay) = 
Fa(x) if x EY and Jy, (x) = 0, In (X) = 1, Fay (*) = 1 if x © X\Y. 


3.3. Remark: From the definitions 3.1 and 3.2, it is clear that 
1. Aly € N(Y) for every AE N(X). 
2. Every NS A over Y can be considered as an NS over X by taking J4(x) = 0,J4(x) = 
1,F,(x) = 1 forall x € X\Y. 
3. Rly =¥ and Oly =. 
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3.4, Proposition: Let X,Y,Z be three sets such that 6# ZG Y€X. Let A€ N(X) and {Aj:A1 EA} S 
N (X), where A is an index set. Then 

(i) (Urea Aadly = Urea Aaly)- 

(ii) (Maes Aadly = Naen (Aaly)- 

(iii) Aly = (Aly)°. 

(iv) (Aly)|z = Alz- 


Proofs: 
(i) Caen Aadly = (0 Tuzenagly OC) Ines avdly Fugen aadly (*)): x © XF 
= % Tejendrdly OC) urea Addy > Fugen ardly 0): % € YSU 
UX Tgendadly 0) IUrendadly O) Fugenarrly CO) X € X\Y} 
= UX) Tuyen da) Ive ng)» Fure nag) x © YU 
{(x,0,1,1):x € X\Y} 
= UxMaen Ta, (Maen Ja, (*), Maen Fa, (x)): x € Y} 
= (Van Tagly Mien Iagly OMien Fagly YX €Y} 
= Uren [C% Tagiy Cs Iagly Fay Cou x € YU {(x, 0,1,1): x € X\Y}] 
= Vaea Aaly) 


(ii) (aes Aadly = (% Tengen Aaly OO) Iengen daly 0) Fengen daly OX © XF 
= (% Tirgenaadly 0) Jirgenaadly OD) Fergenarly OD) % € YIU 
(x, TongenAadly %), IenrenAadly CO» Fimpenaarly CO): x € X\V} 
= (6 Tn gen dg Ingen dg Or Frye ag) * E YFU 
{(x,0,1,1):x € X\Y} 
= {(x,Anen Tay (*)Vaen Jay (*)Vaen Fa, (2): € Y} 
= {(x,Aren Tagly Maen Iagiy 2)Vaen Fagy COM € Y} 
= Naea L(%) Tag hy), Tagly OD Fag hy): x € YU {(x, 01,1): x € X\Y}] 
= Naea (Aaly) 


(iti) AS ly = {(X, Tacyy (X), Iacyy (X), Faciy (x)): x € X} 
= {(x, Tac (X), Ige(X), Fac(x)): x € Y}U {(x,0,1,1): x € X\Y} 
= {(x, Tac (x), Jgc(X), Fac(x)): x € Y} 
= {(x, Ta(x), Ja), Fa (x)): x € VIE 
= {(%, Tay (2), Iaty 0), Fay (2): x © VIE 
= ({(X, Fay (©), Taty (0), Fayy (x) ): « € Y}U {(x, 0,1,1): x € Y})° 
= {(x, Tatyye(X), Icatyye (4), Faye (x): * € X} 
= (Aly)° 


(iv) (Aly lz = (0% Taiz), Ieatyyiz CD) Fray (4) « € X} 
= {(x, Tay (0), Jay (©), Fay (%)): « € Z} U {(x, 0,11): x EZ} 
= {(x, Ty (x), Ig (x), Fy(x)): x € YNZ}U {(x,0,1,1):x EY NZ} 
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= {(x, Ty (x), Ig (x), Fa(x)): x € Z} VU {(x, 0,1,1): x € Z} 

= {(x, Tay (%), Jay, (4), Fay, (4): « € Z} U {(x, 0,1,1): x EZ} 
= {(%, Taiz (2), Taig), Fat x € X} 

=Alz 


3.5. Proposition: Let Y,Z be two non-empty subsets of X and let A € N(X). Then Aliyqz) = (Aly) N 
(Alz). 
Proof: 
Alavnzy = (%) Taleynzy Ds Ialynz OO)» Falynzy 0): * © X} 
= {(x, Ty (x), Ig (x), Fy(x)): x € YNZ}U {(x,0,1,1):x EY NZ} 
= (x, Ta(*), Ja), Fala) x EY NZ} 
= {(x, Ta(*), Ja), Fa(a)): x © YF {(x, Ta), Jax), Fa(x)): x € Z} 
= [(2, Tay 2), Jaty 20), Fay OVX € Y} U {(x,0,1,1):2 € YIN 
[{(%, Tayz 0), Iai 0), Faz (%)): x € Zh U {{x, 0,1,1): x € Z}] 
= {(2, Taty 2), Iaty 0), Faty DX © XIN (2%, Tate), Tate ©), Faz x € X} 
= (Aly) 9 lz) 


3.6. Proposition: Let (X,t) be an NTS. Let @#Y EX and tly = {Gly:G € tT}. Then (Y,tly) is an 
NTS. 
Proof: 
1. X,@E€tT>Xly, Bly Etly. As Y=Xly and @ = Gly, so ¥,GE tly. 
2. Let {G;:i €A} © tly Then for each i €A, G; = Gj|y for some Gj € t. Now Uje, Gj = 
Vies (Gily) == ies Gily € tly [*Vies Gj € T and by 3.4(i)]. 
3. Let G,H €tly. Then G =G'|y and H = H'ly forsome G’',H’ €t. Now GNH = (G'ly) n 
(H'ly) = (G'NH')|y E tly [- G' OH’ Et and by 3.4(ii)] 
Hence (Y,tly) isan NTS. 


3.7. Definition: Let (X,t) be an NTS. Let 9 # Y © X and tly = {Gly:G € Tt}. Then (Y,tly) [by 3.6] is 
an NTS. The topology tly is called the neutrosophic relative topology of t on Y or the neutrosophic 
subspace topology of Y and the NTS (Y,tly) is called a neutrosophic subspace (or a subspace, for 
short) of the NTS (X,r). 

Members of tly are called t|y-open sets in Y. An NS A € N(Y) such that A‘ € tly is called a tly- 
closed set in Y. 

(Y,tly) is called a neutrosophic open subspace or neutrosophic closed subspace of (X,t) according 


as YeE€torYer’. 


3.8. Example: Let X = {a,b} and t= {0,X,4,B,ANB,AUB} , where A= 
{(a, 0.5,0.4,0.2), (b, 0.6,0.3,0.5)} and B = {(a, 0.3,0.4,0.6), (b, 0.4,0.7,0.3)}. Clearly (X,t) is an NTS. Let 
Y={a} . Then Xly = {(a,1,0,0),(b,0,1,1)}=¥ , Bly = {(a,0,1,1),(b,0,1,1)}}=0 , Aly = 
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{(a, 0.5,0.4,0.2), (b, 0,1,1)}, Bly = {(a, 0.3,0.4,0.6), (b,0,1,1)}, (AN B)ly = {(a, 0.3,0.4,0.6), (b, 0,1,1)} , 
(AUB)ly = {(a,0.5,0.4,0.2), (b, 0,1,1)}. 
Clearly tly = {G,Y, Aly, Bly, (AN B)ly,(AUB)|y} is a neutrosophic subspace topology of Y, ice., 


(Y,tly) is aneutrosophic subspace of (X,T). 


3.9. Proposition: Let (Y,a) be a subspace of an NTS (X,t) and (Z,) bea subspace of (Y,oa). Then 
(Z,) isa subspace of (X,T). 

Proof: Since Z&Y CX, so ZE&X. We need to show that tl; =p. Let G Eu. Since (Z,u) is a 
subspace of (Y,o), so there exists H € o such that G =H|,. Again since (Y,a) is a subspace of 
(X,T), so there exists K €t such that H = Kly. Then G =H|z = (Kly)|z = Klz [by 3.4(iv)]. Since 
K|z €t|z, so G €t|z. Therefore p & t|z. Next suppose that U € t|z. Then there exists V € tT such 
that U =V|z. Since (Y,a) is a subspace of (X,T), so Vly € ao. Again since (Z,) is a subspace of 
(Y,0),so Vly)|z Eu S>Vlz €u>U Ew. Therefore t|z S uw. Hence tlz = pw, ie., (Z,u) is a subspace 
of (X,T). 


3.10. Proposition: Let Y and Z be two subspaces of an NTS (X,r). If Y © Z then Y isa subspace of 
Z. 

Proof: Let (Y,o) and (Z,) be the subspaces of the NTS (x,t). Then tly =o and t|z = yu. Now 
Hly = {Aly:A € pu} = {(Blz)ly:B €t and Biz =A Eu} ={Bly:B €t} =Tly =o. Since uly =a, so Y 


is a subspace of Z. 


3.11. Proposition: Let (Y,t|y) be a subspace of an NTS (X,t) and A € NY). Then A is tly-closed 
iff A= Fly for some t-closed set F in X. 
Proof:A is t|y-closed in Y @ A® is tly-open in Y @ A°=Gly for some GETS A= (Gly)° SAZ= 


G‘ly [3.4(iii)] — A = Fly, where F = G° isa t-closed setin X. 


3.12. Remark: From 3.11, it is easy to conclude that if (Y,tly) is a subspace of an NTS (X,t) then 


(tly)° = tly. 


3.13. Proposition: Let (Y,t|y) be asubspace of an NTS (X,t) and let B bea base for t. Then Bly = 
{Bly:B € B} isa base for Tly. 

Proof: Let H be a tly-open set in Y. Also let xg, € H be an arbitrary NP. Then there exists a t- 
open set G such that H = Gly. Since B is a base for 1, so there exists a B € B such that xgg, EBS 
G. Therefore xg¢.py € Bly SGly =H as Xap, € N(Y). Thus for any xq, € H, there exists a member 
Bly of Bly such that xg, € Bly © H. Therefore H =U {Bly: Bly € Bly and Bly © H}. Hence Bly is 
a base for Tly. 


4. Neutrosophic Separation Axioms 

Here we study the separation axioms in neutrosophic topological spaces. But, before that, we put 
forward two definitions. 
4.1. Definition: A property of an NTS (X,T) is said to be hereditary if whenever the space X has that 


property, then so does every subspace of it. 
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4.2. Definition: A property of an NTS (X,T) is said to be a topological property or topological 
invariant if each space homeomorphic to X has that property whenever the space X has that 
property. In other words, a property of an NTS is said to be a topological property iff it is preserved 


under homeomorphism. 


4.3, Definition: An NTS (X,t) is called a neutrosophic Ty-space or (NT9-space, for short) iff for any 
two NPs xagy and Yer gy’, x #y, there exists a U ET such that xag7 € U, Ya'gry' € U or there 
exists a V Et such that xap7 EV, Val pry EV. 

4.4, Example: Let X = {a,b} and t= {0,X,A,B}, where A = {(a,1,0,0),(b,0,1,1)} and B= 
{(a, 0,1,1), (b, 1,0,0)}. Clearly (X,t) is an NTS and it isa NTo-space. 

4.5. Example: Let X = {a,b} and t = {@,X}. Clearly (X,t) is an NTS but it is nota NT9-space. 


4.6. Proposition: Let t and t* be two neutrosophic topologies on a set X such that t* is finer than 
t. If (X,T) isa NTy-space then (X,t*) is alsoa NT -space. 

Proof: Let Xa.g, and Yq' gry", x # y, be two NPs in X. Since (X,T) is a NTo-space, so there exists a 
GET such that xap7 €G, Vergy €G or there exists a H Et such that X%eg,€H, Vergy! EH. 
x#Y, 
€ H, 


Since t” is finer than t, so G,H €t >G,H € tT". Thus for any two NPs xq and Yq giy', 


there exists a G € t* such that xg, EG, Yq'g,' € @ or there exists a H € t* such that xggy 


Va'ply' © H. Hence (X,t") is also a NTy-space. 


4.7. Proposition: Let (X,t) be a NTy-space. Then every neutrosophic subspace of X is a NTp-space 
and hence the property is hereditary. 

Proof: Let (Y,t|y) be a neutrosophic subspace of (X,t), where tly = {Gly:G € t}. We want to show 
(Y,tly) is a NT) -space. Let Xggy and Yer gry, be two NPs in Y such that x #y. Then 
Xapy Va'ply’ €X, x #y. Since (X,t) is a NTy-space, so there exists a t-open NS U such that 
Xapy  €U , Val pry’ €U or there exists a t-open NS V such that xo, €V, Vergry EV. Then 
(apy © Uly, Var pry' € Uly) or (Xapy €Viy, Vergy! € Vly). Also Uly,Vly € tly. Thus for any two 
NPs Xqgy and Yqgrgry' in Y such that x # y, there exists a t|y-open NS U|y such that xag, € Uly, 
Va'ply' € Uly or there exists a t|y-open NS Vly such that xog,€Vly, Va'pry' © Vly Therefore 
(Y,tly) isa NTy-space and hence the property is hereditary. 


4.8. Proposition: Let (X,t) be an NTS. Then X is a NTy-space iff for any two distinct neutrosophic 
crisp points x90 and yz 00 in X, (%10,0)4[elO1,0,0)] OF (1,00) 4[cl(%1,0,0)]. 

Proof: Necessary part: Suppose that both (%190)@[cl(1,0.0)] and (¥1,0.0)4[cl(«1,00)] are false. Then 
(10,0) [6l(1,0,.0)] and (91,00) 4[cl(%10,0)] are true. Now (%190)9[Cl(/1,0,0)] > X1,0,0 € [el/1,0,0) I = 
X190 €[N{G:G is a t-closed NS and yj, € G}]° > X%199 EU {G°:G° is a t-open NS and yy € 
G°} > X19 € G° for all t-open NSs G° such that y,99 ¢ G°. This ensures that if H is a t-open NS 
such that yi90 €H then x199 € H. Similarly (100)q[cl(%1,00)] implies that if K is a t-open NS 


such that x99 € K then 199 € K. Thus every t-open NS containing one of X19 and yo, must 
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contain the other. But this is a contradiction to our assumption that X is a NT)-space. Therefore 


(X1,0,0)41cl(¥1,0,0)] OF (1,0,0)4G[cl (10,0) ]- 


Converse part: X¢gy and Ypq, be any two NPs in X such that x #y. Now by hypothesis, 
(10,0) 4[el1,0,.0)] OF (1,00) 4[el(%1,0,0)]- TE (%1,0,.0)4[el01,0,.0)] then X10 € [elW/1,0,0)]*, which gives 
Xepy © [clV1,00)]°. Obviously Ypq7 € [cl(V1,0,0) 1°. Since cl(¥1,0,0) isa t-closed NS, so [cl(V1,9,0)]° is 
a t-open NS. Thus there exists a t-open NS [cl(y100)]* in X such that xg gy € [cl(V10,0)]° but 
Var € [cl(1,0,.0)]°. Similarly if (1,00)@[cl(%1,00)] then there exists a t-open NS [cl(x10)]© in X 
such that Xe,gy € [cl(%1,00)]© but Ypqr € [cl(%1,0,0)]. Therefore (X,t) isa NTo-space. 


Hence proved. 


4.9. Proposition: Let f be a one-one neutrosophic continuous function from an NTS (X,tT) to the 
NTS (Y,o). If (Y,0) is NT) then (X,t) is alsoa NTy-space. 


Proof: Let x22 and x21 »/,, be any two NPs in X such that x* # x. Since f is one-one, so there 


exist two NPs ypq7 and yp 4/1 y* # y?,in Y such that f(xapy) =Ypqr and f (xo pry!) = Vogt rl 
1 
aBy 


such that yyqr €G, Vorgtr! ¢G or there exists a o-open NS H such that yyq7 € H, Vicaek EH. 


Le, x =f" (Qpqr) and Xa ply! = fOprgtg): Since Y is NTy, so there exists a o-open NS G 
Again, since f is neutrosophic continuous, so f~*(G) isa t-open NS. Also yp, € G > f-*(pqr) © 
f-G) > xapy EF 1G and yor gr EG > FTW gin) EF MG) > xy pry €f-'(G) . Similarly 
f~1(H) isa t-open NS such that XO ply! € f-'(H), xo, ¢ f-*(H). Thus for any two NPs x¢,¢, and 
XO ply! in X such that x* # x”, there exists a t-open NS f~1(G) such that x72, € FG) gies ¢ 
f~*(G) or there exists a t-open NS f~*(H) such that x42, ¢ f~*(A), Mer gig € f~*(H). Therefore 


(X,T) isa NTy-space. Hence proved. 


4.10. Proposition: The property of being NT9-space is preserved under a bijective neutrosophic open 
function. 
Proof: Let (X,t) and (Y,a) be two NTSs. Also let (X,t) be a NTo-space and f:X > Y bea bijective 


neutrosophic open function. We show that (Y,o) iaa NT9-space. Let yjq, and or, ie be two NPs 


1 
apy 


such that f aay) =Ypqr and f (x21 pry!) = aes Since X is NT , so there exists a t-open NS G 


in Y such that y’ # y’. Since f is bijective, so there exist two NPs x and Xa! gl y't ee, aK 


such that xi, €G, xo ply! ¢ G or there exists a t-open NS H such that xj, ¢ H, Xo ply! EH. 


Suppose G exists such that xj, €G and XE ply! € G. Since f is a neutrosophic open function, so 


apy 
f(G) isa o-open NS such that ypqr = f(tapy) €£(G) and yor op = f Xi gry) € f(G). Similarly if 


H exists such that Xora ¢H and oh pil €H then f(H) is a o-open NS such that y;,, = 


f@apy) € FC) and yp gp =f ar pry) € f(A). Thus for any two NPs ypqr and yorgr, in Y 


such that y* # y*, there exists a g-open NS f(G) such that yjq7 € f(G), Me rteat é f(G) or there 
exists a o-open NS f(H) such that yj, € f(H), Vor qir! € f(H). Therefore (Y,a) is a NTg-space. 


Hence proved. 


4.11. Proposition: The property of being NT 9-space is a topological property. 
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Proof: Let (x,t) and (Y,a) be two NTSs. Also let (X,t) be a NT)-space and f:X >Y bea 
neutrosophic homeomorphism. Since f is a neutrosophic homeomorphism, so f is a bijective 


neutrosophic open function. Therefore by the proposition 4.10, (Y,a) isa NT -space. Hence proved. 


4.12. Definition: An NTS (X,7) is called a neutrosophic T,-space (NT,-space, for short) iff for any 
two NPs xq, and Yq g',1, x # y, there exists a U € t such that x¢.g, € U, Yq' gry’ € U and there 
exists a V € t such that xap7 €V, Valpry' EV. 


4.13. Example: Let X = {a,b} and t= {@,X, A,B}, where A = {(a,1,0,0),(b,0,1,1)} and B= 
{(a, 0,1,1), (b, 1,0,0)}. Clearly (X,t) is an NTS and it isa NT,-space. 


4.14, Example: Let X = {a,b} and t = {@, X}. Clearly (X,t) is an NTS but it is nota NT,-space. 


4.15. Proposition: Let t and t* be two neutrosophic topologies on a set X such that t* is finer than 
t. If (X,T) isa NT,-space then (X,t*) is alsoa NT,-space. 


Proof: Let xg.g, and Yq! gry, x # y, be two NPs in X. Since (X,tT) is a NT,-space, so there exists a 


yw 
G Et such that Xep7 EG, Yor gry €G and there exists a H €t such that xg, €H, Ver pry € H. 
Since t” is finer than t,so G,H €t > G,H €t*. Thus for any two NPs Xq.g, and Yq gry’ in X such 
that x # y, there existsa G €t* such that xo, € G, Yergry' € G and there existsa H € t* such that 


Xapy €H, Val pry’ © H. Hence (X,t*) isa NT,-space. 


4.16. Proposition: Let (X,t) be an NTS. If (X,t) isa NT,-space then it isa NT -space. 


Proof: Let xg.2, and yq'g',1, x # y, be two NPsin X. Since X is NT,-space, so there exists a U €T 


yl 
such that xa, €U, Yqrg',' €U and there exists a V Et such that %_2, EV, Yqrgr,' € V. Hence 


(X,T) isa NT )-space. 


4.17. Remark: Converse of the proposition 4.16 is not true. We establish it by the following counter 
example. 
Let X = {a,b} and t = {@,X,A}, where A = {(a,1,0,0), (b, 0,1,1)}. Clearly (X,T) is a NTo-space but 


not a NT,-space. 


4.18. Proposition: Let (X,t) be a NT,-space. Then every neutrosophic subspace of X isa NT,-space 
and hence the property is hereditary. 

Proof: Let (Y,t|y) be a neutrosophic subspace of (X,t), where tly = {Gly:G € t}. We want to show 
(Y,tly) is a NT, -space. Let Xqp, and Yqg' gry, be two NPs in Y such that x #y. Then 
Xa py Val ply’ © X, x #y. Since (X,T) is NT,-space, so there exists a t-open NS U such that xq.¢, € 
U , Ya'gty' €U and there exists a t-open NS V such that xo, €V, Vergry EV. Then (Xagy € 
Uly, Val pry’ € Uly) and (Xagy EVily, Verpry' € Vly). Also Uly,Vly € tly. Thus for any two NPs 
Xapy ANd Yqr gry’ in Y such that x # y, there exists a tly-open NS Uly such that xa, € Uly, 
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Ya'py' € Uly and there exists a tly-open NS Vly such that xagy, €Vly, Vergry' € Vly Therefore 
(Y,tly) isa NT,-space and hence the property is hereditary. 


4.19. Proposition: Let (X,t) be an NTS. Then every NCP in X isa t-closed NS iff X isa NT,-space. 
Proof: Necessary part: Let x¢gy and pq, be two NPs in X such that x # y. Since x # y, so 
Xapy © (V1,0,0)°. By hypothesis, y;99 isa t-closed NS. Therefore (¥;,99)° isa t-open NS. Thus there 
exists a t-open NS (y10,9)° such that x¢¢1 € (W100) but Ypqr € (10,0)°- Similarly (X199)° isa T- 


open NS such that yp 47 € (%1,00)° but x € (1,90)°. Therefore X isa NT,-space. 


apy 
Sufficient part: Let x, 99 bean NCPin X. Also let y,4, beanNPin X suchthat x # y. Then ypq7 € 
(X1,0,.0)°. Let us consider an NP X¢,g, withsupport x.Since X isa NT,-space,sofor Ypq7 and Xegy, 
there exists a t-open NS G such that ypq7, €G and xgg, ¢G. Since for all a,B,y with O<as< 
1,0<6 <1,0<y <1, one such G exists, therefore we must have a t-open NS H such that yyq7 € 
H and x199NH = G, i.e, Vp,qr © H S (X1,00)°. Therefore (x1,9,9)° isa t-open NS and hence x19 is 
a t-closed NS. 


Hence proved. 


4.20. Proposition: Let f be a one-one neutrosophic continuous function from an NTS (X,t) to the 
NTS (Y,a). If (Y,o) is NT, then (X,t) is alsoa NT,-space. 


Proof: Let Koay and xe ply! be any two NPs in X such that x1 # x?. Since f is one-one, so there 


exist two NPs ypq7 and yp 4’, y* # y?,in Y such that f(xapy) =Ypaqr and f (xo py!) = Vogt rl 


1 
apy 


such that ypqr € G, Yorqry' €G and there exists a o-open NS H such that ypqr €H, Vorqip! EH. 


ie, x = f Waar) and xr ptt - f Op aan: Since Y is NT,, so there exists a o-open NS G 


Since f is neutrosophic continuous, so f~*(G) and f~*(H) are t-open NSs. Also yyq,€G> 
f"Opar) EF (@) > xepy Ef @ and Verge EG > fOr gir) EF (G > Xi gry E 
f-*(G). Similarly x) 1, € f-*(H) and xq,g, € f~*(H) . Thus for any two NPs xgpy and x27 gr y1 
in X such that x1 # x”, there exists a t-open NS f~1(G) such that xg, € FG) Argo é f-1(G) 
and there exists a t-open NS f~*(H) such that xq 2, € f-*(A), XA gly! € f~*(H). Therefore (X,T) 


isa NT,-space. Hence proved. 


4.21. Proposition: The property of being NT,-space is preserved under a bijective neutrosophic open 
function. 
Proof: Let (X,t) and (Y,a) be two NTSs. Also let (X,t) bea NT,-space and f:X > Y bea bijective 


neutrosophic open function. We show that (Y,a) iaa NT,-space. Let yp, and Votghets yi # y’, be 


1 
a,B,y 


f Ona) =Ypqr and fxerpty) = Veh atnt Since X is NT,, so there exists a t-open NS G such that 


, €G and there exists a t-open NS H such that Xany € H, xe, 


two NPs in Y. Since f is bijective, so there exist two NPs x and Xe ply x1 # x7, in X such that 


1 2 
Xapy © G, xy 


x Bly 1 € H. Since f is 


Bly 
a neutrosophic open function, so f(G) is a o-open NS such that ypq, =f Opey) € f(G) and 
Vette! = f (xerpty) ¢ f(G). Similarly f(H) is a o-open NS such that yj, = f (“apy ¢ f(H) and 


Vorq'r! = fxergty) € f (H). Thus for any two NPs yy, and ye , in Y such that y’? # y?, there 


' 
QT 
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exists a o-open NS f(G) such that yy, € f(G), Vorgir! € f(G) and there exists a g-open NS f(H) 
such that y;4, € f(H), Vere € f(H). Therefore (Y,o) isa NT,-space. Hence proved. 


4.22. Proposition: The property of being NT,-space is a topological property. 
Proof: Let (x,t) and (Y,a) be two NTSs. Also let (X,t) be a NT,-space and f:X > Y bea 
neutrosophic homeomorphism. Since f is a neutrosophic homeomorphism, so f is a bijective 


neutrosophic open function. Therefore by the proposition 4.21, (Y,a) isa NT,-space. Hence proved. 


4.23. Proposition: Let (X,t) be an NTS. Then X is NT, iff the intersection of all the neutrosophic 
neighbourhoods of an arbitrary NP of X is an NP. 

Proof: Necessary part: Let x¢,¢, be an arbitrary NP in X and N be the intersection of all the 
neutrosophic neighbourhoods of xq. Also let yp)4, be any NP in X such that x # y. Since X is 
NT,, so there exists aneutrosophic neighbourhood G of xq, such that yp4, ¢ G and consequently 
Ypqr €N.Since Ypq7 is arbitrary, so N = Xq py. 

Sufficient part: Let x¢gy and pq, be any two NPs in X such that x # y. By hypothesis, the 
intersection of all the neutrosophic neighbourhoods of Xa gy iS Xe,g,- So, there must exist a 
neutrosophic neighbourhood of xg, which does not contain ypy47. Similarly, there must exist a 
neutrosophic neighbourhood of y»4, which does not contain xq,g,. Therefore X is a NT,-space. 
Hence proved. 

4.24 Definition: An NTS (X,t) is called a neutrosophic T2-space or neutrosophic Hausdorff space 
(NT2-space or N-Hausdorff space, for short) iff for any two NPs xq.g, and Yq gry, x # y, there exist 
U,V Et such that xg, €U, Verpry' EV and UNV =. 

4.25. Example: Let X = {a,b} and t= {@,X,A,B}, where A = {(a,1,0,0),(b,0,1,1)} and B= 
{(a, 0,1,1), (b, 1,0,0)}. Clearly (X,t) is an NTS and it isa NT -space. 

4.26. Example: Let X = {a,b} and t = {@, X}. Clearly (X,t) is an NTS but it is nota NT -space. 


4.27. Proposition: Let t and t* be two neutrosophic topologies on a set X such that t” is finer than 
t. If (X,T) isa NT2-space then (X,t") is alsoa NT>2-space. 

Proof: Let xq.g, and Ygrg',1, x #y, be two NPs in X. Since (X,t) is a NT2-space, so there exist 
G,H €T such that Xapy €G, Vergy = H and GNH =. Since 1° is finer than t, so G,HEtT> 
G,H €t*. Thus for any two NPs Xqag, and yqg'gry in X such that x # y, there exist G,H € t* such 
that X%e,e7 €G, Verpry' €H and GNH= @.. Hence (X,t*) isa NT2-space. 


4.28. Proposition: Let (X,t) be an NTS. If (X,t) isa NT -space then it isa NT,-space. 

Proof: Let xg.g, and yg gry be any two NPs in X such that x # y. Since (X,T) is a NT2-space, so 
EH 
apy ©H, 
Ya'ply' € H and there exists a K €t such that Xq.g, € K, Yq" p'y' € K. Hence (X,T) isa NT;-space. 


there exist t-open NSs H and K suchthat xg, €H , Ver gryy EK and HNK = @. Since Non 


and HN K =@,so Xapy € K. Similarly, yg gry € H. Thus there exists a H € t such that x 


4.29. Lemma: The co-finite NTS (N,t) isnot a NT2-space, where N is the set of all natural numbers. 
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Proof: Let N = {(x,1,0,0):x € N} and @ = {(x,0,1,1):x € N}. Given that T is a co-finite topology on 
N,so t is the set containing @ and all those neutrosophic sets over N_ whose complements are finite. 
We show that the co-finite NTS (N,t) is not a NT2-space. 

Suppose, on the contrary, that (N,t) is a NT2-space. Then for any two NPs xqg, and Yq" gry: in N 
such that x # y, there exist t-open NSs G,H such that xg, €G, Ver pry1 € H and GNH = 0. Now 
GNH =@> (GNH)* = (G)° > G° UH* =N, which is not possible as N is an infinite neutrosophic 
set and G° UH is a finite neutrosophic set being the union of two finite neutrosophic sets G° and 
H*, 

Therefore the co-finite NTS (N,t) isanota NT,-space. 


4.30. Remark: Converse of the proposition 4.28 is not true. We establish it by the following counter 
example. 

We consider the co-finite NTS (N,t), where N is the set of all natural numbers. In the lemma 4.29, 
we have shown that (N,t) is not a NT -space. 

We now show that (N,t) is a NT,-space. Let N = {(x,1,0,0):x € N} and @ = {(x,0,1,1):x € N}. Let 
Xa,py and Yq gry. be two NPs in N such that x # y. Now (N\x10,0)° = X10, a finite NS. Therefore 
N\x10 is a t-open NS. Obviously yar gry" € N\x10,9 but %e,27 € N\x1,0- Similarly N\y1 00 is a t- 
open NS such that xgg7 € N\y100 but yorgry’ € N\y1,00- Therefore (N,t) isa NT,-space. 

Thus the co-finite NTS (N,t) isa NT,-space but nota NT»-space. 


4.31. Proposition: Let (X,t) bea NT2-space. Then every neutrosophic subspace of X isa NT>-space 
and hence the property is hereditary. 

Proof: Let (Y,t|y) be a neutrosophic subspace of (X,t), where tly = {Gly:G € t}. We want to show 
(Y,tly) is a NT, -space. Let Xggy and Yer gry, be two NPs in Y such that x#y. Then 
Xapy Valply! © X, x #y.Since (X,T) is NTz-space, so there exist t-open NSs U,V such that xq,g, € 
U , Va'pty' EV and UNV =@ . Then xgpy €Uly, Ya'pry’ EVly and (Uly)N (Vly) = (UNV)\y = 
Bly = @. Thus for any two NPs xq,g and Ya',p'y' in Y such that x # y, there exist t|y-open NSs 
Uly, Vly such that xagy7 € Uly, Var pry! EVly and (Uly)N Vly) = @. Therefore (Y,tly) is a NT>- 


space and hence the property is hereditary. 


4.32. Proposition: If f is a one-one neutrosophic continuous function from an NTS (X,tT) to a 
neutrosophic Hausdorff space (Y,a) then (X,T) is also a neutrosophic Hausdorff space. 


apy 
exist two NPs yj, and Vorg'r't y’ #y”,in Y such that f(xi,¢,) =Ypqr and Fig) = V, 


Proof: Let x22, and x21 g/,, be any two NPs in X such that x* # x. Since f is one-one, so there 


"qi r't 
1 
a,By 


exist o -open NSs 4H,,H, such that Ven = Ha; Voahet €H, and H,NH,=@. Since f is 


Le, x = f-'(pgr) and Xo ply! =f SMa): Since (Y,a) is neutrosophic Hausdorff, so there 


neutrosophic continuous, so f~*(H,) and f~*(H,) are t-open NSs. Now f71(H,) f7*(H2) = 
f(A, NH2) = f-1@) =G. Also yoar € A > f Oper) Ef 1H) = Xepy © f *(Hy) . Similarly 
2 


Rare € f~1(H2). Thus for any two NPs xq, and XQ! gly! in X such that x1 # x”, there exist t- 
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open NSs f7~*(H,), f~*(H2) such that xi, €f7(M) , ,€f-1(H,) and f-1(H,)n 


2 
Xa' Bly 


f~1(H2) = @. Therefore (X,t) is aneutrosophic Hausdorff space. Hence proved. 


4.33. Proposition: The property of being NT2-space is preserved under a bijective neutrosophic open 
function. 
Proof: Let (X,t) and (Y,a) be two NTSs. Also let (X,t) bea NT>-space and f:X > Y bea bijective 


neutrosophic open function. We show that (Y,o) iaa NT-space. Let y;4, and Vor glr!t y1 # y7, be 


1 
a, By 


fGaap =Ypqr and far pty) = Mereateats Since X is NT2, so there exist t-open NSs G,H such that 


two NPs in Y. Since f is bijective, so there exist two NPs x and PUD x! # x*,in X such that 
sare eG, Xa ply! €H and GNH = @. Since f is a neutrosophic open function, so f (G), f(H) are 
o-open NSs such that ypqr =f(%apy) ©f@), Vorgtet =f Xarpry) © f(A). Again since f is 


bijective, so f(G) N f(H) = f(G NH) = f(@) = @. Thus for any two NPs Yp.qr and erate in Y 
such that y* # y*, there exist o-open NSs f(G), f(H) such that y;,, € f(G), Velatick € f(H) and 


f(G) 0 f(A) = @. Therefore (Y,a) isa NT>-space. Hence proved. 


4.34, Proposition: The property of being NT 2-space is a topological property. 
Proof: Let (x,t) and (Y,a) be two NTSs. Also let (X,t) be a NT,-space and f:X >Y bea 
neutrosophic homeomorphism. Since f is a neutrosophic homeomorphism, so f is a bijective 


neutrosophic open function. Therefore by the proposition 4.33, (Y,a) isa NT2-space. Hence proved. 


4.35. Proposition: Let A be a neutrosophic compact subset of a neutrosophic Hausdorff space (X,T) 
such that An A° = @. Then A is a neutrosophic closed set. 

Proof: We want to show that A is t-closed, i.e. A° is t-open. Let xg, be an NP in A‘. Since X is 
neutrosophic Hausdorff, so for any NP yig, €A (Obviously x # y as AN A‘ = G), there exist t- 
open NSs Gi(%a py), Hilypqr) such that Xa py €Gi(Xapy)> Year © HiOpqr) and Gi(Xapy) 
Hi(yigr) =@ for each i €A, where A is an index set. Clearly {H;(yj,qr):i €A} is a NOC of A. Since 
A is neutrosophic compact, so A has a finite NOSC, ie., A S Uke Hi, One Let Gi, (%a,g,y) be the 
neutrosophic open sets corresponding to the neutrosophic open sets Hj, Os k = 1,2,3,--,n. Let 
M = Nai Gi, (apy) and N = Uger Hi, tar): Obviously M isa t-openset. We claim that MN N = 
@. Let Zq' pry! be an arbitrary NP in N. Then Zq/ gry € Hi, Osos) forsome k, 1<k <n > Zyg gry € 
Gi,(%agy) for some k,l <k <n = Zgr gry € M. Again if u,;s, € M be an arbitrary NP then u,., € 
Gi,(Xapy) forall k, 1<sk<n>u,s¢€ Hi, or) forall k,l1<k<n=>u,,,¢@N.Thus MON = @. 
Since ASN andsince MNN =G,so ANM =G@ andtherefore M © A‘. Since M isa t-openset and 
since X¢g,€M, so M is a t-neighbourhood of x%¢g,. Since MEA‘, so A® is also a T- 
neighbourhood of X%q,g,y. Since Xq,g is an arbitrary NP in A‘, so A® is a t-neighbourhood of each 
of its NPs. Therefore A‘ is t-open, i.e., A isa t-closed NS. Hence proved. 


4.36. Proposition: Let (X,t) be a neutrosophic Hausdorff space. If x, is an NP in X and A isa 


apy 
neutrosophic compact subset of X such that xag, A= @ then xqg, and A can be separated by 


two disjoint neutrosophic open sets. 
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Proof: Since xg,3, NA =@,so0 x € A‘. Since X is neutrosophic Hausdorff, so for any NP yy qr € 


aBy apy 


A, x #y, there exist t-open NSs G;(%q¢,g), Hi(pqr) Such that xe py € Gi(Xepy), Yoqr © Hider) 
and G;(Xag,7)N Hiv, 2) = @ for each i €A, where A is an index set. Clearly (AiO geet EA} isa 
NOC of A. Since A is neutrosophic compact, so A has a finite NOSC, i.e., A S Uke1 Hi, Oe). Let 
Gi,(Xa,p,y) be the t-open NSs corresponding to the t-open NSs Hi, Ona: k = 1,2,3,-+,n. Let M = 
Nka1 Gi,(%apy) and N = Upei Hi, Oni 2): Obviously M and N areneutrosophic open sets such that 
Xepy&M and ACN. We claim that MNN = @. Let Zq',ply' be an arbitrary NP in N. Then 
Za! ply! © Hi, Ont) for some k,1<k <n => Zq" gry € Gi, (Xa py) for some k, 1 Sk <n>Zgr gry E€ 
M. Again if u;s;€@M be an arbitrary NP then u,.; € Gi,(%eg,) for all K1Sksn>u, 5 ¢€ 
Hi, Osi) forall k,1<k<n=>u,.¢ € N. Therefore MN N= @. Hence proved. 


4.37. Proposition: Let A be a neutrosophic compact subset of a neutrosophic Hausdorff space (X,1). 
If Xu isan NPin X such that x 
Xa.By EGCAS. 


apy 0A = @ then there exists aneutrosophic open set G such that 


Proof: Immediately from 4.36. 


4.38. Proposition: Let A and B be disjoint neutrosophic compact subsets of a neutrosophic 
Hausdorff space (X,T). Then there exist disjoint neutrosophic open sets G and H such that A&G 
and BCH. 

Proof: Let Xa,g7 € A. Then Xag, €B as ANB =@. Since X is neutrosophic Hausdorff, so for 
any Ye'pry' © B, there exist disjoint t-open NSs G(¥gr gry!) and H(Vq'g7y1) such that xeg7 € 
GVa' pry) and Ver gry © A(Ve' py). The collection {H(V¥q! gry): Va'ply' € B} is evidently a NOC of 
B. Since B is neutrosophic compact, so there exist finitely many NPs ypq7,i = 1,2,3,...,n of B such 
that BOUL, AOpar) . Let H(Xapy) = URi AOpar) and G(%ap7) = Niki GOper) » where 
G(y¥},q,r) are the t-open NSs corresponding to the t-open NSs H(yjpq,7). Then clearly H(%q,g,) and 
G(Xqpy) are t-open NSs such that xg py €G(%epy),BEA(Xapgy) and G(x%ep7)NA(Xagy) = @. 
Now suppose that X¢,g is an arbitrary NP in A. We construct G(%qg,) and H(xXqg,,) as above. 
Evidently {G(%q,g7): apy € A} is a NOC of A. Since A is neutrosophic compact, so there exist 
j=1,2,3,...,.m of A such that ASU™, G(x/,,). Let G = U™, G(x},,) 
and H =i, H Gis where H Ge) are the t-open NSs corresponding to the t-open NSs 


finitely many NPs ee 
G Cee Clearly G and H are neutrosophic open sets such that ACG, BCH and GNH=@. 


Hence proved. 


5. Conclusion 

In this article, our primary objective was to explore the separation axioms in neutrosophic 
topological spaces. Just like in the study of topological spaces in classical, fuzzy or other settings, the 
significance of subspace topology and subspaces can not be overlooked, as many properties of 
topological spaces are interconnected with subspaces. Therefore, in section 3, we have introduced the 
concept of neutrosophic subspace, and investigated a few properties of it. Before delving into 
neutrosophic subspaces, we have laid the groundwork by establishing some results based on single- 


valued neutrosophic sets which have played a crucial role in the study of neutrosophic subspaces. 
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Moving forward in section 4, we have defined neutrosophic Tj, T, and T,-spaces in relation to 
neutrosophic topological spaces and examined various properties associated with these separation 
axioms. Our future research will aim to explore other notions associated with neutrosophic 
topological spaces. We hope that the findings presented in this article will prove beneficial to the 


research community and contribute to the advancement of various aspects of neutrosophic topology. 
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